Mucosal angiogenesis regulation by CXCR4 and its ligand CXCL12 expressed by human intestinal microvascular endothelial cells.
Mice genetically deficient in the chemokine receptor CXCR4 or its ligand stromal cell-derived factor (SDF)-1/CXCL12 die perinatally with marked defects in vascularization of the gastrointestinal tract. The aim of this study was to define the expression and angiogenic functions of microvascular CXCR4 and SDF-1/CXCL12 in the human intestinal tract. Studies of human colonic mucosa in vivo and primary cultures of human intestinal microvascular endothelial cells (HIMEC) in vitro showed that the intestinal microvasculature expresses CXCR4 and its cognate ligand SDF-1/CXCL12. Moreover, SDF-1/CXCL12 stimulation of HIMEC triggers CXCR4-linked G proteins, phosphorylates ERK1/2, and activates proliferative and chemotactic responses. Pharmacological studies indicate SDF-1/CXCL12 evokes HIMEC chemotaxis via activation of ERK1/2 and phosphoinositide 3-kinase signaling pathways. Consistent with chemotaxis and proliferation, endothelial tube formation was inhibited by neutralizing CXCR4 or SDF-1/CXCL12 antibodies, as well as the ERK1/2 inhibitor PD-98059. Taken together, these data demonstrate an important mechanistic role for CXCR4 and SDF-1/CXCL12 in regulating angiogenesis within the human intestinal mucosa.